Introduction
A critical question in sustainability accounting is the conception of materiality in sustainability context.
Over the last decade, since GRI (G3) launched its definition on materiality, the materiality concept has been applied in businesses sustainability reports and management. The definition of "materiality" in sustainability context is based on extending the content of definition of "financial materiality": financial materiality is about the significance of financial information towards investors; while materiality in sustainability context targets on issues that are significant to a wider extent of stakeholders including not only investors, but also communities, employees, customers, governments, etc.
Current definitions on sustainability materiality remains in taking "stakeholders" as a whole, to who an issue is material [18] [1] [35] . However the diversity of stakeholders tends to be ignored by these definitions. The diversity lies in the different or even conflicting interests, actions and views on this issue.
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I believe a fundamental question needs to be addressed: how the diversity of stakeholders affects the materiality assessment of sustainability issues? I examine this question in this conceptual paper that focuses on primary data.
The objective of this research is to fix the theoretical gap in prior research on sustainability materiality.
Prior research often views stakeholders as a uniform unit but ignores the diversity among them. To achieve this objective, the study formulates a new materiality model in which multiple stakeholder interests and divergent issue impacts are incorporated. It thus potentially generates new thinking to challenge the traditional views, and enriches the theory of sustainability accounting.
Sustainability, Organizational Sustainability and Stakeholder
The notion "sustainability" is often referred to "sustainable development", which is considered a modern crusade when its definition was firstly released by the Brundtland Report 1987, where sustainable development is defined as "development that meets the needs of the present without compromising the ability of future generations to meet their own needs" [6] . However, for whether sustainability or sustainable development, clarification of the concept proves difficult, and there is no agreed and generally accepted definition [24] [11] . But it is worthy observing that "sustainability" is often conceptualized as a synthesis of ecological, social and economic goals [24] [25] , which require people to live better in and from the richness of the economic and social system and ecosystem [29] .
The concept of sustainability can be applied in organizational level, and finds its equivalent in the term corporate sustainability or organizational sustainability [32] . Corporate sustainability is viewed as to posing an alternative to the traditional models of short-term wealth maximization [34] [32] , to "shift organizations" focus from an exclusively financially oriented perspective and respond to the challenge of sustainable development" [24] .
A stakeholder is "any group or individual who can affect or is affected by the achievement of the organization's objectives" [16] . Stakeholder theory posits a model of an organization in which "all persons or groups with legitimate interests ns or groups with legitimate interests participating in an enterprise do so to obtain benefits, and there is no primary priority of one set of interests and benefits 4 over another" [12] . The model that stakeholder theory posits rejects the idea that "the enterprise exists to serve the interest of its owners, as to maximizing their wealth or some other reason for being in business" [33] . Rather, such a model is based on the idea that "the enterprise exists to serve the many stakeholders who have an interest in it or who in some way may be harmed or benefitted by it" [33] .
The notion of "stakeholder management" for organizational sustainability has been described as an organization behaving in such a way as to satisfy the needs and expectations of its stakeholders [17] [15]. To achieve organizational sustainability, "organizations should aim to satisfy, or preferably exceed, the wants and expectations of its stakeholders without compromising the ability of other parties to meet their needs" [15].
Diversity in Stakeholders
Donaldson and Preston [12] point out that stakeholder theory may be stated in descriptive, instrumental, or normative terms. Weiss [33] provides two examples to explain the first two terms: on descriptive terms, Brenner and Cochran [5] offer a stakeholder theory to "describe how organizations operate and to help predict organizational behavior"; while on instrumental terms, Freeman [16] employs stakeholder theory to develop an instrumental approach to managerial, especially strategic practice. [12] , stakeholder theory is essentially normative. In consistence with Donaldson and Preston [12] , Flak, Nordheim and Munkvold [14] note the normative elements as "normative assumptions": every organization has a variety of stakeholders and the organizations have moral and ethical duties to know and respect the interests of their stakeholders.
But in views of Donaldson and Preston
The variety or diversity of stakeholders reflects on the identification and classification of stakeholders in prior research. For example, researchers [16] [5] [21] [10] [7] list stakeholders as diverse constituencies including stockholders, employees, customers, suppliers, governments, trade associations, activists groups, communities, general public, and so on. There are some different classification approaches on these stakeholders. Clarkson [10] identifies those who have "strong influence" on the organization as "primary stakeholders" such as employees, shareholders, suppliers and 5 customers; while others with weak influence as "secondary stakeholders" including media, and various interest groups. Some researchers identify managers and employees and investors as "internal stakeholders"; while others as external stakeholders.
Diversity of stakeholders can be recognized as their different relationships to an organization in terms of instrumental value. Burton and Dunn [8] use the notions "instrumental value" and "relationships with the organizations" to describe how a stakeholder is identified: business-related stakeholders who have instrumental value to the organization are apparent to observers; but some non-business groups (e.g. local communities) with little instrumental value should also be included, because they have legalistic relationships with the organization. From Burton and Dunn [8] , the relationships between stakeholders and an organization are essential but different instrumentally. These "different essential instrumental" relationships reflect on stakeholder diversity.
Mitchell et al [27] develop a theory of stakeholder identification and salience by bringing together three social science concepts to characterize stakeholders: power, legitimacy and urgency, which they labeled stakeholder attributes. They define stakeholder salience as "the degree to which managers give priority to competing stakeholder claims" [27] . Power is the ability or potential ability of stakeholders to impose their view on a given relationship through coercive, utilitarian, or normative means [27] ; a legitimate stakeholder is one whose actions and claims are seen as appropriate, proper, and desirable in the context of the social system [27] ; and urgency is the degree to which a stakeholder believes its claims are time sensitive or critical. Based on the three characteristics, Mitchell et al [27] develop a typology of eight types based on whether or not a stakeholder has power, legitimacy and /or urgency.
The central relationship in their theory is that the more attributes a stakeholder had, the greater its salience would be. Mitchell et al [27] further suggest that stakeholder attributes are variable, not steady state. This variable attributes and unsteady state are attributed to diversity of stakeholders.
Some researchers [28] discuss the conflict of interests between different stakeholders as a major contention of stakeholder theory. They consider differing worldviews of multiple stakeholders as a primary cause for these conflicts. Mitchell et al [27] mentions that different and often conflicting values and expectations are usually involved in resource allocations and use decisions. Such differences frequently reflect different worldviews, needs and expectations. Sadler and Armour [31] 6 stressed the importance of differences in values and interests that exist in a pluralistic society with respect to the use and management of land, water and other natural resources. According to them, dispute settlement is usually difficult to achieve for two interrelated reasons: first, the benefits and costs are unevenly distributed and include intangibles that are hard to evaluate and compare; and second, many affected and interested parties with diverse views and interpretations are often involved [13] .
The interests of stakeholder groups are wide and diverse, and failure by companies to address these interests may be detrimental to their performance [10] [16] [20] [30] . However, attempting to address the interests of all stakeholder groups may be precluded by the scarcity of current resources [3] [4] [19] [26].
Freeman [16] proposes a stakeholder map, which describes the wide range of stakeholder groups associated with companies, such as shareholders, employees, consumers, competitors, unions and suppliers. This map represents a wide and diverse range of interests [10] [20] , given that each stakeholder group has its own unique set of expectations, needs and values [22] . This diversity of interests creates a potential problem, as failure to address this range of interests may be detrimental to the achievement of an organization's purpose and performance [10] It is also theorized that associations between stakeholder management and performance will be influenced by the market environment [10] [23] , which enhances the complexity of decision making to address stakeholder interests.
New Materiality and Stakeholder View
Materiality is one of the most pervasive concepts in accounting practice. It often plays a role Typically, understanding and defining materiality focuses on the user perspective. Securities and Exchange Commission (SEC) defines that "the term 'material,' when used to qualify a requirement for the furnishing of information as to any subject, limits the information required to those matters as to which an average prudent investor ought reasonably to be informed before purchasing the security registered". And from another institution, American Accounting Association Committee on Concepts and Standards (1954), it states that "an item should be regarded as material if there is reason to believe that knowledge of it would influence the decisions or attitude of an informed investor".
The notion of materiality is defined traditionally in the economic context, with definitional content on financial information, and "users" on financial providers especially investors. But in an extend context of sustainable development where the scope is broadened to cover environmental and social aspects, the definition of materiality needs to be reassessed. GRI (G3) and AA1000 define materiality on a wider stakeholder perspective, compared to financial materiality focusing on investors.
"The information in a report should cover topics and indicators that reflect the organization's significant economic, environmental, and social impacts or that would substantively influence the assessments and decisions of stakeholders" [18]
'Whether the Reporting Organization has included in the report the information about its sustainability performance required by its stakeholders for them to be able to make informed judgments, decisions and actions." [1] Apart from the above institutions on sustainability accounting standards setting, researchers also identify a critical and significant difference between financial materiality and "new materiality" lying 8 on the stakeholder scope. For example, Zadek and Merme [35] and AccoutAbility [2] state: while financial materiality concerns investors, new materiality concerns a wider range of stakeholders. And inherent with new materiality is the need to use judgment to determine whether a relevant issue or indicator is material [9] , In other words, whether or not an issue becomes "substantively influential" or "sufficiently important" on the stakeholder interests or concerns [9] [35] [2] .
The Theoretical Gap
The above literature highlights three points:
(1) Stakeholder requirements directly relate to sustainability performance. Organizational sustainability is achieved by satisfying the requirements of stakeholders.
(2) Stakeholder diversity is the basic assumption of stakeholder theory. The diversity reflects on the divergent and conflicting interests and values of stakeholders on sustainability issues. Here we propose a model to address two perspectives of stakeholder diversity, which are not addressed by previous materiality definitions. The two diversity perspectives are:
(1) Different interest / concern levels in different stakeholders. That is, for a sustainability issue, some stakeholders are high interested in it, some are not interested in it. (2) Divergent impacts on stakeholders. That is, for a sustainability issue, it may generate positive impacts on some stakeholders, but negative impacts on other stakeholders. 
A Hierarchic Materiality Complexity Model

Three Situations on Materiality of Sustainability Issues
We propose 3 complexity levels of materiality assessment: the first level is of "general consensus"; and the second is "stakeholder consensus"; and the third is "stakeholder non-consensus"
Situation one: General consensus
The stakeholders as a whole group demonstrate similar concerns on the issue. We identify three sections in this level:
(1.1) General stakeholders high concern on this issue, with similar view on its impacts.
(1.2) General stakeholder high concern on this issue, with conflicting view on its impacts.
(1.3) General stakeholders low concern on this issue.
Issues in section (1.1) can be assessed as "general material" to stakeholders. Further they can be viewed as negative (or positive) material. These issues perfectly meet previous materiality definitions that take stakeholders as a whole unit in judging materiality. However, previous definitions do not address whether the issue is negative or positive to the general stakeholders. We propose two new concepts to fix the current definitions: "positive materiality" and "negative materiality".
Issues in section (1.2) can be also "material" to stakeholders as a general group. To some extent they meet previous materiality definitions in taking stakeholders as an overall unit in assessment.
But stakeholders cannot achieve the consensus on the impacts. That is, we understand this issue is material to general stakeholders, but cannot define the impacts it generates are negative or positive.
We propose this new concept to fix the current materiality definition: "conflicting materiality".
That is, in some cases, the issue is material to general stakeholders, however, negatively impacting on some stakeholders, positively impacting on others.
Issues in section (1.3) can be considered to be general immaterial to stakeholders. And the impacts are so insignificant that we are unnecessary to further consider the negativeness or positiveness.
Situation two: Stakeholder consensus
For these issues, consensus is not achieved in general stakeholders, but achieved in one stakeholder.
We identify three sections in this level.
(2.1) An issue is high concerned by one stakeholder group, and a consensus is achieved on the impacts of this issue (negative or positive).
(2.2) An issue is high concerned by one stakeholder group, but a consensus cannot be achieved on the impacts as negative or positive.
(2.3) An issue is little concerned by one stakeholder group.
We propose this new concept, "stakeholder materiality". This concept is to interpret the situation that an issue may not be generally material to all stakeholders, but it is material to one particular stakeholder, or some stakeholders.
For an issue in (2.1), it is negative (or positive) material to the target stakeholder.
For an issue in (2.2), it is material to the target stakeholder however conflicting views on the impacts. That is, it is conflict material to the target stakeholder.
For an issue in (2.3), it is immaterial to the target stakeholder. Its impacts are insignificant, regardless of the negativeness, positiveness and conflitedness.
Situation three: Stakeholder non-consensus
For a target stakeholder group, they neither show a distinct high concern level on the issue, nor achieve consensus on its impacts (negative or positive).
The hierarchy of materiality assessment complexity
We have a hierarchy of the materiality assessment based on the above analysis.
Complexity grade 1: issues in section (1.1) and (1.3). issues in (1.1) can be simply labeled as negative (or positive) material to stakeholders; and issues in (1.2) simply labeled as immaterial. In this grade, we can use traditional definitions or models to interpret the sustainability materiality of issues, to say, "it is material (to stakeholders)", or "it is immaterial (to stakeholders)."
Complexity grade 2: issues in section (1.2). These issues cannot be simply labeled negative (or positive) material, but still be judged as "material" against the background of conflicting stakeholder opinions. In this grade, traditional definitions and models can still be applied. We say "it is material (to stakeholders)", but we need to add, "stakeholder views are conflicting on this issue."
Complexity grade 3: issues in section (2.1) and (2.3). Issues in (2.1) cannot be judged as material to stakeholders as a whole; however can be judged as negative/positive material to one target stakeholder.
Issues in (2.3) cannot be judged material or immaterial to stakeholders as a whole; but can be judged as immaterial to one target stakeholder. In this grade, traditional definitions and models are not applicable. But we can apply the new concepts, "stakeholder materiality" and "negative/positive materiality". We can say, "it is negative /positive material to this target stakeholder."
Complexity grade four: Issues in section (2.2). They are material to one target stakeholder group, however cannot be judged negative/positive material towards this stakeholder group. Traditional definitions and models are not applicable in this grade. But we can apply the new concepts "stakeholder materiality" and "conflicting materiality". Say, "it is conflicting material to this target stakeholder."
Complexity grade five: issues in level (3) . Issues in this category cannot be judged as immaterial or material toward the target stakeholder distinctly; nor judged as negative or positive impacts on stakeholder. In this grade, the traditional models and definitions are not applicable. And our new concepts are meeting limitations in interpretation. That is, this grade is beyond our current understanding.
Comments on the hierarchy model
This hierarchy shows the complexity grades of materiality judgment relates to the issue category according to the extent of consensus among stakeholders. The previous materiality assessment models/definitions view materiality of issues in grade one and grade two. That is, the traditional materiality models interpret an issue as "material or immaterial" to the whole stakeholders. From Grade three to five, situations remain unexplained and unexplored for previous materiality models.
The conceptualization of "negative / positive /conflicting materiality" and "stakeholder materiality" can assist to explore the new methodology of materiality assessment, by addressing the materiality of issues in complexity grades three and four. But for grade five, we will meet more complex or even confusing situations in assessing materiality. Assessment in such situation may be beyond our current knowledge, and cannot be resolved in the above new concepts that this study proposes.
Conclusion
This conceptual paper explores how stakeholder diversity affects the materiality assessment in sustainability context. It observes a theoretical gap in prior research: the view of previous materiality models by taking all stakeholders as one unit is challenged by the view that stakeholders are diverse in their opinions and interests toward the issues.
The paper furthermore suggests the complexity levels on assessing sustainability materiality in addressing the limitations of prior models. The prior models cannot meet the requirements in interpreting materiality in high complexity levels. In seeking possible solutions on this problem, the study proposes these new concepts (stakeholder materiality; negative/positive/conflicting materiality), and explores how they can develop our interpretation on materiality in high level. Thus, exploring a new methodology of understanding and assessing sustainability materiality, this case study enriches the theories of sustainability accounting and management.
